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PORTABLE WIRELESS POWER CHARGER
WITH MAGNETIC ATTACHMENT SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATION

This application 1s a continuation-in-part and claims the
benefit of U.S. application Ser. No. 15/488,871, filed Apr.

17, 2017, which claims the benefit of U.S. Provisional
Application No. 62/322,954, filed Apr. 15, 2016, both of

which are incorporated herein by reference 1n their entire-
ties.

FIELD OF INVENTION

The present invention generally relates to a power charg-
ing apparatus, and more particularly relates to a portable

power charger and an associated system for attaching said
portable power charger to mobile electronic devices for
wireless charging.

BACKGROUND OF THE INVENTION

Present day consumers typically own several electronic
devices specifically designed for portability and on-the-go
use, including, for example, a mobile phone or smart phone,
a portable music player like an 1Pod® or an MP3 player, a
tablet, a portable gaming unit, a camera, and the like. Each
of these devices requires frequent recharging. Such elec-
tronic devices typically utilize a cable for connecting the
device to a power source, such as a wall outlet, a car charger,
an airplane charger, or a computer. However, a separate
cable 1s usually required for each power source. Moreover,
different electronic devices often utilize different connection
ports and interfaces such that a single charging cable 1s not
compatible with multiple devices. Accordingly, a tech-savvy
consumer, with several electronic devices, will usually have
multiple charging cables to keep track of. Even then, the
consumer may be without suflicient power to recharge a
phone due to bad weather or a power outage, or may not
always be 1 a place where a power source 1s readily
available, or even 1f so, may not have the appropriate cable
or adapter available to use with a particular power source.

With traditional power sources, such as those noted
above, 1t 1s often dithcult to charge multiple devices at the
same time, especially where each device requires a separate
charging cable. For example, a car charger port may only
handle a single cable at a time. Adaptor devices are available
on the market for connecting multiple devices to a power
source at the same time—Ilor example, a two-to-one or
three-to-one car charger splitter. However, such adapters are
often only compatible with certain interfaces. Moreover,
such adapters are separate from portable power sources and
tend to be bulky.

Similarly, connection interface attachments are also avail-
able for adapting a charging cable for use with a variety of
devices for recharging from a power source, each requiring
a different interface connection. However, such attachments
are usually separate small pieces, and therefore diflicult to
keep track of when not 1n use. Further, use of such attach-
ments does not solve the problem presented by the need to
charge multiple devices at the same time, from the same
power source, as oltentimes, only one attachment can be
used with a charging cable at a time.

Portable power chargers exist that permit recharging of
clectronic devices when a standard power source i1s not
readily available. For example, portable power chargers are
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2

illustrated and described 1n co-pending U.S. application Ser.
No. 13/682,985, filed Nov. 21, 2012, which shares common

inventors with the present application and which 1s incor-
porated herein by reference. Some existing power charger
devices usually cannot charge multiple devices at the same
time, either due to limited capacity or connectivity options.
Even i multiple devices may be attached to the power
charger at the same time, the charger may prioritize how the
devices are recharged—i.e., 1t will charge one device first
and then the second, and so on. However, this approach
takes a long time to recharge all devices and risks not having
suilicient charge remaining 1n the charger for fully charging
the second device.

Further, some portable charger devices will not permit
recharging from the charger when the charger 1s 1itself being
recharged or connected to an external power source. Such
devices require the charger unit to be disconnected from a
power source before a charge will be passed on to a device
connected to the charger, or require the charger unit to be
fully charged first before any device connected to the
charger umit can then be recharged.

In addition, portable power chargers generally remain
separate from and unattached to electronic devices when the
portable power chargers are not 1n use and are only con-
nected to electronic devices via cables and adapters when
recharging the electronic devices. This means that the por-
table power charger must be carried separately from and in
addition to the electronic device when not 1n use so that it 1s
available when needed to charge the electronic device. Even
when the portable power charger 1s connected to an elec-
tronic device via cable and/or adapter for charging, carrying
both the portable power charger and the electronic device in
one’s hands simultaneously 1s awkward and unwieldy, and
the charging cable can be easily disconnected from the
charger and/or the device.

Wireless power chargers have been introduced to the
market, especially for mobile electronic devices, that have
provided additional approaches to recharging portable elec-
tronic devices. Such wireless power transmission devices
have been developed 1n connection with wireless charging
standardization eflorts, including by the Wireless Power
Consortium (WPC), which have led to the adoption of
devices that permit recharging of electronic devices without
the use of separate chargers for each device. More particu-
larly, the WPC has introduced the Qi1 wireless charging
standard. (Q1, which translates to “vital energy,” takes its
name from the Chinese concept of intangible tlow of power
and utilizes magnetic coil induction to transmit a charge
from a transmitter to a receiver via a magnetic field.

Commonly, a wireless power transmission device utiliz-
ing magnetic coil induction includes a charging mat that
must be connected to an external power source, such as a
wall socket or a car charger socket, in order to transmit
power wirelessly. The charging mat includes a transmitter
having an induction coil. When a current 1s passed through
the transmuitter coil, a magnetic field 1s generated and trans-
mitted to an electronic device placed on the charging mat.
Such a device, 1n order to be wirelessly charged via the
charging mat, must include a receiver having an induction
coil, typically connected to the internal battery of the elec-
tronic device. When the electronic device 1s placed on an
energized charging mat 1n a particular location, the receiver
receives the wirelessly transmitted power 1n the form of a
magnetic field, which induces a voltage 1n the receiver coil
that can be used to power the electronic device or charge the
internal battery of such a device.
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Various drawbacks of prior art wireless power chargers
have been i1dentified. For example, such wireless chargers

are not easily portable and require direct connection to an
external power source for operation. Such external power
sources are oiten not readily available, which makes the
charger useless for on-the-go use. Additionally, some charg-
ing mat designs are often too small to be able to charge more
than one electronic device at the same time. As noted, some
wireless charging mats require a device to be placed 1n a
particular spot—=e.g., a Q1 spot—where the transmitter and
receiver colls must be properly aligned 1n order for a charge
to be transmitted. If the devices are not properly aligned,
there may be no charging. Accordingly, a drawback of prior
art wireless charging devices 1s that 1t 1s difhicult to ensure
that the devices are properly aligned in order to ensure
charging activity.

In view of the foregoing, there 1s a need for a charger that
can be used to charge a variety of electronic devices,
including but not limited to smart phones, mobile phones,
data tablets, music players, cameras, camcorders, gaming
units, e-books, Bluetooth® headsets and earpieces, GPS
devices, and the like, either individually or simultaneously
in various combinations. Additionally, there 1s a need for
such a charger that 1s portable, has a compact size, 1s
attachable to an electronic device for easy carry and use with
the electronic device, and further 1s easy to use in various
conditions and locations to charge one or more electronic
devices simultaneously, including but not limited to 1n a
house or oflice, a car or an airplane, as well as on-the-go,
without compromising operation and performance. Further,
there 1s a need for a portable charger that 1s easily attachable
to and detachable from an electronic device allowing for
convenient and hands free charge and carry. Still further,
there 1s a need for an attachment system for such a portable
charger that can ensure proper alignment between the char-
ger and an electronic device 1n need of a recharge in order
for the electronic device to be wireless recharged from the
portable charger. Still further, there 1s a need for a portable
charger that can be recharged from an external power source
or from a wireless power transmission device, providing
increase flexibility and convenience of use for the portable
charger. Still further, there 1s a need for a portable charger
that can recharge 1ts internal battery from an external power
source or a wireless charging device at the same time as an
clectronic device connected to the charger, either directly or
wirelessly, 1s being recharged by or via the charger unit. Still
turther, there 1s a need for a portable charger unit in a
compact size that has increased functionality for a user
requiring a portable source of power without compromising,
its ability to successfully and consistency connect to and
wirelessly charge electronic devices. Accordingly, it 1s a
general object of the present invention to provide a portable
charger that improves upon conventional power chargers
currently on the market and that overcomes the problems
and drawbacks associated with such prior art chargers.

SUMMARY OF THE INVENTION

In accordance with the present invention, a portable
power charger 1s provided for charging one or more portable
clectronic devices. In general, a portable power charger
includes a charger housing having a rechargeable battery
unit disposed therein for connecting to and recharging one or
more electronic device, as necessary, and may also include
wireless power transmission components, such as a trans-
mitter and a receiver, for recharging the charger as well as
clectronic devices via wireless power transmission methods.
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4

The portable power charger may also include at least one
power connection port for connecting the portable power
charger with an external power source, or at least one
clectronic device, or both. Similarly, the portable power
charger may also include at least one connector cable
interface for connecting the portable power charger with an
external power source, or at least one electronic device, or
both.

In embodiments of the present invention, the portable
power charger can include a wireless transmitter operatively
connected to the internal rechargeable battery for transmit-
ting a power charge to an electronic device having a wireless
receiver. The portable power charger may further include a
wireless receiver operatively connected to the internal bat-
tery for receiving a power charge from a power source
having a wireless transmitter. In embodiments of the por-
table power charger including both a wireless transmitter
and a wireless receiver, the portable power charger can both
be charged wirelessly, for example, when placed on a
wireless power transmission device (e.g., wireless charging
mat), and charge other devices wirelessly, for example,
when a device 1s placed on the charger housing.

In addition, 1n accordance with an aspect of the present
invention, the portable power charger includes an attach-
ment system for attaching the portable power charger to an
electronic device so that the portable power charger and the
clectronic device can be properly aligned for wireless trans-
mission. Additionally, the attachment of the portable power
charger directly to the electronic device permits the charger
and electronic device to be carried by the user as one unit,
while also facilitating and improving the charging of the
clectronic device, either by wireless charging, or by direct
charging connection, in accordance with embodiments of
the present invention. Still further, the attachment system
ensures proper alignment of the electronic device with the
portable power charger for wireless (J1 charging, and also
maintains such alignment during the charging process—ior
example, a transmitter induction coil in the charger 1is
aligned with a receiver induction coil 1n the electronic
device to ensure proper and eflicient wireless connection
therebetween.

In an embodiment of the present invention, the portable
power charger 1s attachable to an electronic device via an
attachment system comprising one or more magnets dis-
posed on the surface or within the charger housing that
interacts with a complementary arrangement of one or more
magnets or metal pieces provided on the surface of or 1n an
clectronic device, allowing for hands free carry and charge.
The magnet(s) allows the portable power charger to remain
connected to the electronic device while charging but also
allows for seamless removal when the charge 1s completed
by pulling the portable power charger apart from the elec-
tronic device. Not only do the magnets work to connect the
clectronic device to the portable charger, but 1in accordance
with the present invention, the magnets work to position and
ensure proper alignment of the respective charging compo-
nents 1n the charger and the electronic device.

In accordance with preferred embodiments of the present
invention, the attachment system comprises a plurality of
magnets geometrically arranged 1n spaced apart relationship
to one another on or near the surface of the portable charger
and positioned around the wireless transmission area of the
charger so as not to interfere with the wireless transmissions
from the transmitter. In one embodiment, an electronic
device 1s provided with an array ol magnets geometrically
arranged 1n spaced apart relationship to one another on or
near the surface of the electronic device and positioned
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around the wireless receiving area of the electronic device so
as not to interfere with the wireless transmissions directed to
the wireless receiver, wherein the geometric arrangement of
magnets on the electronic device 1s complementary to the
geometric arrangement of magnets on the charger to ensure
proper alignment between the wireless transmitter of the
portable charger and the wireless received of the electronic
device. In an alternate embodiment, a separate attachment
chip 1s provided that can be attached to an electronic device,
whereby the chip includes an array of magnets geometrically
arranged 1n spaced apart relationship to one another such
that the array of magnets will be positioned around the
wireless recerving area of the electronic device when the
chip 1s connected to said device, wherein the geometric
arrangement of magnets on the attachment chip 1s comple-
mentary to the geometric arrangement ol magnets on the
charger. In another embodiment, the geometric arrangement
of magnets for the electronic device can be provided 1n a
case adapted for the electronic device that will place the
arrangement 1n a predetermined location relative to the
wireless receiver of said device.

In alternate embodiments, the array on the electronic
device or the attachment chip can be pieces of metal that
magnetically engage the magnets of the power charger to
align the electronic device with the portable charger for
wireless charging.

In accordance with embodiments of the present invention,
the portable power charger comprises a charger housing with
a rechargeable internal battery disposed therein. The internal
battery 1s operatively connected with the wireless transmaitter
and receiver for charging other electronic devices from the
internal battery via the wireless transmuitter or for relaying an
clectrical charge from an external power source for recharg-
ing the internal battery when the portable power charger is
connected to the power source via the wireless receiver. The
charger unit 1s portable as a result of the small size of the
housing. Despite the small size of the umit, the power
capacity 1s very high so that the charger can accommodate
multiple electronic devices at the same time.

Additionally, the portable power charger may include one
or more power connection interface for directly connecting
the portable charger with an external power source, or at
least one electronic device, or both.

In embodiments of the present invention, the one or more
power connection interface can comprise a female connec-
tion port adapted for recerving a complementary male con-
nection interface of a standard charging cable, which con-
nects at an opposite end to a portable electronic device. In
other embodiments, the power connection interface can
comprise a female swivel USB port increasing its connec-
tivity, for example, when the charger 1s attached to one
electronic device, but needs to connect to a second electronic
device via the port. In other embodiments, the power con-
nection interface can comprise an adjustable cartridge such
as a slide-and-pivot USB port which can be used as a female
connection port adapted for receiving a complementary male
connection mntertace of a standard charging cable or alter-
natively, as a male slide-and-pivot USB interface adapted for
connecting into a female port of an electronic device. In
other embodiments, the power connection interface can
include a charging cable attached to the charger housing and
preferably stored within a storage cavity in the charger
housing when not 1n use. In preferred embodiments of the
present invention, the portable power charger includes both
wireless charging capabilities, and direct charging connec-
tivity.
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In additional embodiments the portable power charger of
the present invention can be used to charge multiple elec-
tronic devices simultaneously, both via direct connection
and wirelessly, as disclosed, for example 1n U.S. Pat. No.
9,318,913, which shares common inventors with the present
invention, and which 1s incorporated herein by reference.

In various embodiments of the present invention, the
portable power charger may further comprise a controller or
processing unit, which can control wireless and direct con-
nectivity with the portable power charger, keep track of the
capacity level of the rechargeable battery, store data or
provide a conduit means by which data can be exchanged
between electronic devices, such as between a smart phone
and a computer.

In various embodiments of the present invention, the
charger unit may include a flashlight feature located on the
surface of the housing unit to improve on the functionality
of the charger.

These and other objects, features and advantages of the
present 1nvention will become apparent in light of the
detailed description of embodiments thereot, as illustrated 1n
the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a perspective view of a first embodiment of
a portable power charger in accordance with the present
invention.

FIG. 2 shows a planar front view of the portable power
charger of FIG. 1.

FIG. 3 shows a planar back view of the portable power
charger of FIG. 1.

FIG. 4 shows a planar end view of the portable power
charger of FIG. 1.

FIG. 5 shows a planar side view of the portable power
charger of FIG. 1.

FIG. 6 shows a schematic diagram illustrating internal
operational components of the portable power charger of
FIG. 1.

FIG. 7 shows a planar view of a portable electronic device
that can be wirelessly recharged by attachment to the por-
table power charger of FIG. 1.

FIGS. 8A and 8B 1illustrate attachment of the portable
clectronic device of FIG. 7 to the portable power charger of
FIG. 1 1n accordance with an embodiment of the attachment
system of the present invention.

FIGS. 9A and 9B illustrate attachment orientations of the
portable electronic device of FIG. 7 relative to the portable
power charger of FIG. 1.

FIG. 10 1llustrates a perspective view of a first embodi-
ment of an attachment chip in accordance with the present
invention.

FIGS. 10A-10F illustrate planar front, back, right side,
left side, top and bottom views of the attachment chip of
FIG. 10.

FIG. 11 illustrates a perspective view of a second embodi-
ment of an attachment chip in accordance with the present
invention.

FIGS. 11 A-11F illustrate planar front, back, right side, left
side, top and bottom views of the attachment chip of FI1G. 11.

FIG. 12 1illustrates a perspective view of a third embodi-
ment of an attachment chip in accordance with the present
invention.

FIGS. 12A-12F illustrate planar front, back, right side,
left side, top and bottom views of the attachment chip of
FIG. 12.
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FIG. 13 illustrates a perspective view of a fourth embodi-
ment of an attachment chip in accordance with the present
invention.

FIGS. 13A-13F 1illustrate planar front, back, right side,
left side, top and bottom views of the attachment chip of
FIG. 13.

FIG. 14 illustrates a perspective view of a fifth embodi-
ment of an attachment chip in accordance with the present
invention.

FIGS. 14A-14F illustrate planar front, back, right side,
left side, top and bottom views of the attachment chip of
FIG. 14.

FIG. 15 illustrates a perspective view of a sixth embodi-
ment of an attachment chip in accordance with the present
invention.

FIGS. 15A-15F illustrate planar front, back, right side,
left side, top and bottom views of the attachment chip of
FIG. 15.

FIG. 16 1illustrates a perspective view of a seventh
embodiment of an attachment chip 1n accordance with the
present mvention.

FIGS. 16 A-16F illustrate planar front, back, right side,
left side, top and bottom views of the attachment chip of
FIG. 16.

FIG. 17 illustrates a perspective view of an eighth
embodiment of an attachment chip in accordance with the
present invention.

FIGS. 17A-17F illustrate planar front, back, right side,
left side, top and bottom views of the attachment chip of
FIG. 17.

FIG. 18 illustrates a perspective view of a minth embodi-
ment of an attachment chip in accordance with the present
invention.

FIGS. 18A-18F 1illustrate planar front, back, right side,
left side, top and bottom views of the attachment chip of
FIG. 18.

FIG. 19 1llustrates a perspective view ol an embodiment
of a tenth attachment chip in accordance with the present

invention.
FIGS. 19A-19F illustrate planar front, back, right side,

left side, top and bottom views of the attachment chip of
FIG. 19.

FIG. 20 1llustrates a perspective view ol an embodiment
of an eleventh attachment chip i1n accordance with the
present mvention.

FIGS. 20A-20F illustrate planar front, back, right side,
left side, top and bottom views of the attachment chip of
FIG. 20.

FIG. 21 1s an exploded view of the attachment system of
the present invention in use illustrating how the portable
charger can be attached to an electronic device using an
attachment chip 1n accordance with the present mnvention.

FIGS. 22A and 22B illustrate attachment of a portable
clectronic device to the portable power charger of FIG. 1 1n
accordance with an embodiment of the attachment system of
the present mnvention.

FIG. 23 1s an exploded view of an attachment system of
the present imnvention in use illustrating how an electronic
device can be attached to an electronic device using an
attachment chip 1n accordance with the present invention.

FI1G. 24 1s an exploded view of the attachment system of
the present invention in use illustrating how the portable
charger can be attached to an electronic device using a
protective case with a magnetic array in accordance with the
present mvention.
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FIG. 25 1s an exploded view of an attachment system of
the present invention providing an attachment chip between
the electronic device and the protective case.

FIG. 26 shows a planar front view of an alternate embodi-
ment of a portable power charger in accordance with the
present 1nvention.

FIG. 27 shows a planar end view of the portable power
charger of FIG. 26.

FIG. 28 shows a planar side view of the portable power
charger of FIG. 26.

FIG. 29 shows a perspective view ol an embodiment of a
portable power charger for recharging multiple electronic
devices 1n accordance with the present invention.

FIG. 30 shows a perspective view of an embodiment of a
portable power charger for recharging an electronic device
in accordance with the present invention.

FIGS. 31A, 31A and 31C show partial planar back views
of an embodiment of a power charger illustrating a slide-
and-p1vot power connection interface 1n accordance with the
present mvention.

DETAILED DESCRIPTION OF THE DRAWINGS

A portable power charger in accordance with an embodi-
ment of the present invention is illustrated 1n FIGS. 1-5, and
generally designated as reference numeral 10. The portable
power charger 10 generally includes a charger housing 12
having a rechargeable battery unit 14 internally disposed
therein. The rechargeable battery unit 14 1s generally 1illus-
trated in FIG. 6. The power charger 10 1s designed for
portability and convenient on-the-go use to recharge one or
more mobile electronic devices and 1s designed to be attach-
able to an electronic device via an attachment system
allowing for hands free carry and charge, while also allow-
ing for easy detachment from the electronic device, once
attached and as needed. The portable power charger 10 1s
also designed for easy and flexible recharging of the internal
battery 14 from a variety of power sources so that 1t can be
casily charged up to have suflicient battery capacity when 1t
1s needed to recharge a portable electronic device.

Preferably, the rechargeable battery unit 14 of the portable
power charger 10 1s capable of being recharged 1n a variety
of manners, including via direct connection and via wireless
connection. For example, to charge the battery unit 14, the
charger 10 may be connected with an external power source
via a power nput connector cable interface provided with
the charger 10, via direct connection with an external power
source via a separate connector cable that engages a power
connection port interface provided on the charger housing
12, or via wireless power transmission means. A portable
power charger 10 1n accordance with the present invention
can include any or all of these recharging features in various
combinations without departing from the principles and
spirit of the present mvention.

Similarly, the portable power charger 10 can be used to
recharge one or more electronic device 1n a variety of
manners, including via direct connection and via wireless
connection. For example, to use the portable charger 10 to
recharge an electronic device, the charger 10 may be con-
nected with an electronic device via a power output con-
nector cable interface provided with the charger 10, via
direct connection with an electronic device via a separate
connector cable that engages a power connection port inter-
face provided on the charger housing 12, or via wireless
power transmission means. A portable power charger 10 in
accordance with the present invention can include any or all
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of these recharging features 1n various combinations without
departing from the principles and spirit of the present
invention.

Referring to the embodiment 1llustrated in FIGS. 1-5, the
portable power charger 10 of the present invention has the
capability of charging other devices or being recharged 1tself
via wireless transmissions, or via direct connections, either
using connector cables provided with and stored in the
charger housing 12, or via separate connector cables attach-
able to the charger 10 via power connection ports provided
on the charger housing 12. In this regard, the portable
charger 10 can be used on-the-go to charge one or more
clectronic devices by various means and combination of
means.

Referring to FIG. 3, the portable power charger 10
includes an attachment system on or disposed within and
near a first outer surface 21 of the charger housing 12
comprised of an arrangement of one or more magnets 22 that
interact with magnets or metallic pieces 222 provided on or
within the surface of an electronic device, generally desig-
nated herein by reference numeral 200. When the respective
magnets 22 and 222 are aligned, the electronic device 200 1s
attached to the portable charger 10 for wireless charging of
the electronic device 200, while also allowing for hands free
carry and charge.

In an embodiment of the present invention, said attach-
ment system comprises one or more magnets 22 geometri-
cally arranged on or within the first surface 21 of the charger
housing 12 in spaced apart relationship to one another. An
clectronic device 200 1s provided with a complementary
geometric arrangement of magnets 222 in spaced apart
relationship to one another, whereby interaction of the
respective geometric arrangements on the portable charger
10 and the electronic device 200 ensure proper alignment of
the charger 10 with the electronic device 200 for eflicient
wireless charging. Use of the attachment system also allows
the portable power charger 10 to remain connected to the
clectronic device 200 while charging but also allows for
seamless removal when the charge 1s completed. Using the
illustrated magnetic array on the portable charger 10, the
power charger 10 can be attached to a variety of electronic
devices and ensure proper alignment for wireless charging
regardless of the size and shape of the electronic device, so
long as the geometric array of magnets on said devices 1s
properly positioned relative to the appropriate wireless
transmission components.

The magnetic array 22 on the portable charger 10 could be
one, two or even more magnets. More preferably, the
attachment system utilizes at least three magnets 1n a geo-
metric arrangement relative to one another. Even more
preferably, the attachment system utilizes four magnets in a
geometric arrangement 1n spaced apart relationship relative
to one another. Referring to FIG. 3, an embodiment of the
portable charger 10 with four magnets 22 generally arranged
to define a square 1s illustrated. Preferably, the arrangement
of magnets 22 1s positioned around and defines an opening
24 generally corresponding to the transmitter induction coil
26 used 1n the charger 10 for wireless transmission of power
to an electronic device 200. Referring to FIG. 3, the four
magnets 22 are illustrated as being around the circular
transmission area generally aligned with the transmuitter
induction coil 26 disposed within the charger housing 12,
generally designated by reference numeral 27. In this regard,
the positioning and location of the magnets 22 does not
interfere with wireless transmission from the charger 10 or
degrade the transmitted charge, while also ensuring that the
clectronic device 200 1n need of a recharge 1s properly
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aligned with the transmission area 27 of the charger 10 for
optimal and eflicient recharging.

In another aspect of the present invention, an electronic
device 200 that can be wirelessly charged from the portable
charger 10 1s provided with one, two or even more magnets
222 1 an arrangement that generally complements the
number, location and orientation of magnets 22 on the
portable charger 10. For example, an electromic device 200
to be used with the portable charger 10 shown i FIG. 1,
would have four magnets 222 geometrically arranged to
define a square with the same spacing and size as on the
portable charger 10. An exemplary electronic device 200 1s
illustrated 1n FIG. 7. As so designed, the magnet arrays 22
and 222 will mteract with each other to connect the elec-
tronic device 200 to the portable charger 10. As with the
magnetic array 22 on the charger 10, the magnetic array 222
on the electronic device 200 1s preferably positioned around
and defines an opening 224 generally corresponding to the
receiver mduction coil (not shown) used 1n the device 200
for recerving a wireless transmission of power from a power
source (1.e., the portable charger 10) generally represented
by reception area 237 depicted in FIG. 7. Thus, when the
respective magnetic arrays 22 and 222 are connected, as
represented 1n FIG. 8, the electronic device 200 1s properly
aligned with the portable charger 10 so that the receiver 1n
the former 1s aligned with the transmitter 26 1n the latter.
Additionally, the magnets 22 and 222 maintain their con-
nection so that there 1s reduced risk of the electronic device
200 shifting, moving or even coming disconnected during
charging.

By using a square arrangement for the magnets 22 on the
charger 10, and further by arranging the magnets 22 around
the transmission area 27 of the charger 10, any electronic
device 200 having a complementary arrangement of mag-
nets 222 can be connected to the portable charger 10 in either
of two directions but still be ensured of having the critical
wireless transmission components aligned (as illustrated in
FIGS. 9A and 9B). Moreover, electronic devices of any size
or shape can be perfectly aligned with the portable charger
10 merely by including a magnetic array matching the
geometric arrangement on the portable charger 10. Alternate
numbers and arrangements ol magnets can be used without
departing from the principles and spirit of the present
invention. Using three or more magnets 1n a spaced apart
geometric arrangement will ensure consistent and desired X
and Y alignment between the portable charger 10 and the
clectronic device 200.

In an alternate embodiment, an attachment chip 100 can
be used to provide electronic devices 200 with means for
attachment to and proper alignment with the portable char-
ger 10 shown herein. Referring to FIG. 10, an attachment
chip 100 comprises a thin, generally flat chip or disc 102
having magnets 122 positioned theremn or thereon mn a
geometric arrangement 1n a spaced apart relationship to one
another, whereby the geometric arrangement generally
complements the magnetic array 22 provided on the portable
charger 10. While the magnets 122 are illustrated 1n FIG. 10
as projecting from the chip matenal, the magnets 122 can be
embedded within and even hidden within the chip material
without departing from the spirit and principles of the
present invention. In generally, the presence of the magnets
122, the projection of the magnets 122 and the thickness of
the disc 102 are embellished slightly in the drawing figures
to emphasize and highlight features of the present invention.

The attachment chip 100 1s preferably manufactured from
a thin, generally flat plastic material and includes an adhe-
sive layer 104 or some other means of attaching the chip 100
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to the back of an electronic device 200 with which the
attachment system 1s to be used. For example, as shown 1n
FIGS. 10B and 21, 22A and 22B, the chip 100 has an
attaching surface 106 that can connect and hold flush to the
outer surface of the electronic device 200 using the adhesive
layer 104 provided on said attaching surface 106. Preferably,
the chip 100 1s attached to the electronic device 200 so that
the magnetic array 122 of the chip 100 1s positioned around
the reception area 237 for the device 200 so that the
respective magnets 22 and 122 on the portable charger 10
and the attachment chip 100 will align said reception area
237 with the transmission area 27 of the portable charger 10
without interfering with wireless transmissions from the
portable charger 10. In this regard, the chip 100 can include
a central opening 124 between the magnets 122, such as
shown 1n FIG. 21, for example, to help attach the chip 100
to the electronic device 200 1n a desired and predetermined
location and orientation.

Referring to FIGS. 11-20, various additional and alternate
designs, shapes and sizes of attachment chips 100 are
illustrated, each including a number of magnets 122 geo-
metrically arranged in accordance with the present inven-
tion, and some including central openings 124 for aligning,
the chip 100 with the reception area 237 of the device 200
to which they are attached. In use, the chip 100 1s simply
attached to the electronic device 200 around the reception
area 237 thereol, such as generally shown 1n FIG. 21. When
it 1s desirable to wirelessly recharge the electronic device
200, the magnets 122 on the attachment chip 100 can be
aligned with the magnets 22 on the portable charger 10, such
as shown 1n FIG. 22A. When the respective magnets 22 and
122 interact, the electronic device 200 will be attached to the
portable charger 10 and the complementary shapes of the
respective magnetic arrays 22 and 122 will ensure proper
alignment of the wireless transmission components to ensure
proper and eflicient wireless charging, such as shown i FIG.
22B.

In another embodiment, generally illustrated 1n FIGS. 23
and 24, a magnetic array 322, as described herein, can also
be provided for an electronic device 200 within a protective
case 300 designed for the electronic device 200. Such a case
300 may include a magnetic array 322 formed therein, or
alternatively, provided by an attachment chip 100 attached
between the device 200 and the case 300 (as shown in FIG.
25), whereby the array 322 or 122 1s located and orniented at
a predetermined position relative to the reception area 237
for the electronic device 200. Thus, when the case 300 1s
installed on the electronic device 200, the device 200 1s
provided with the attachment means to effectuate proper and
cllicient wireless charging from the portable charger 10
when connected thereto.

In alternate embodiments, the magnets 222, 122 or 322 on
the electronic device 200, the attachment chip 100, or 1n the
device case 300, can simply be metallic pieces that will
interact with the magnet(s) 22 provided on the portable
power charger 10.

The portable power charger 10 of the illustrated embodi-
ments includes the capability of charging electronic devices
via wireless power transmission, as shown 1 FIG. 8B. In
this regard, the portable power charger 10 imncludes a wire-
less transmitter 26 for transmitting a charge to an electronic
device, as shown in FIG. 6. In alternative or additional
embodiments, the portable power charger 10 may also
include a wireless recerver 36 for receiving a charge from a
wireless charging mat or power transmitting device allowing,
the charger unit 10 to be recharged either wirelessly or via
direct connection to an external power source, and at the
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same time be connected to multiple electronic devices by
both wireless and direct connection means such as disclosed
in U.S. Pat. No. 9,318,915, incorporated herein by reference.

The wireless transmitter 26 of the portable power charger
10 generally comprises a magnetic iduction coil opera-
tively connected to the internal battery unit 14. Referring to

FIG. 3, a wireless transmission area 27 generally aligned
with the transmitter coil 1s illustrated. When an electronic
device 200 that includes a wireless recerver 1s aligned with
the wireless transmission area 27, a magnetic field generated
by the transmitter 26 1s transmitted to the electronic device
200, where a voltage 1s induced to power the electronic
device 200 or recharge 1ts internal battery. In this regard, the
designated wireless transmission area 27 is visible to the
user so as to facilitate proper alignment and wireless charg-
ing. In accordance with preferred embodiments of the pres-
ent invention, the magnetic array 22 on the portable power
charger 10 1s arranged around this wireless transmission area
27 so as to first, ensure proper alignment of an electronic
device 200 with the wireless transmission area 27, and
second, not interfere with wireless transmission from the
transmitter induction coil 26. As noted above, an electronic
device 200 can be provided with a magnetic arrangement
222 that complements the arrangement 22 on the portable
charger 10. Thus, the magnetic arrangement 222 on the
clectronic device 200 will be positioned relative to a receiver
induction coil associated with a wireless receiver in the
clectronic device 200, and therefore, preferably around a
wireless reception area 237 therefor. The complementary
arrangements 22 and 222 will ensure connection of the
device 200 to the portable charger 10, and more importantly,
proper, and preferably uniettered, alignment of the wireless
transmission area 27 with the wireless reception area 237.

Referring to FIG. 5, the portable power charger 10 may
include a power connection mput port 30 on the charger
housing 12. The power connection mput port 30 i1s opera-
tively connected with the internal battery 14 to provided a
charge to the internal battery 14 when the power charger 10
1s connected to an external power source via the power
connection mput port 30. As shown, the power connection
iput port 30 comprises a micro-USB female interface,
though the power connection input port 30 can utilize any
known connection intertace without departing from the
principles and spirit of the present invention, including but
not limited to a USB interface, a mini-USB interface, an
AC-DC nterface, or the like. In operation, a separate
connector cable can be used to connect the power charger 10
with an external power source via the power connection
input port 30.

Referring to FIG. 4, a power connection output port 16
may also be provided on the charger housing 12. The power
connection output port 16 1s operatively connected with the
internal battery 14 to provide a charge from the internal
battery 14 to an electronic device when the portable power
charger 10 1s connected to an electronic device via a power
connection output port 16. As shown, the power connection
output port 16 comprises a USB female intertace, though the
power connection output port 16 can utilize any known
connection interface without departing from the principles
and spirit of the present invention, including but not limited
to a micro-USB interface, a mini-USB interface, an AC-DC
interface, and an adjustable cartridge capable of transform-
ing from a USB female interface to a USB male interface
depending on the position of the cartridge (as shown 1n FIG.
31 and described 1n further detail below), providing for
power output or mput or the like.
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In operation, a separate connector cable can be used to
connect the portable power charger 10 with an electronic
device 200 via the power connection output port 16 (such as
cable 62 shown in FIGS. 29 and 30). As shown 1n FIG. 4, a
power capacity indicator means 20 1s also provided to
indicate the capacity of the internal battery unit 14, as will
be described 1 more detail below.

As shown in FIG. 1, the power connection output port 16
1s provided on a pivotable cartridge 17. In use, the cartridge
17 provides some flexibility for connecting a charging cable
62 to the output port 16, especially, for example, when the
charger 10 1s attached to an electronic device 200 1n the
manner(s) described above. The pivoting of the cartridge 1
1s particularly usetul when the charger 10 1s attached to an
clectronic device 200 that i1s larger than the charger 10,
making access to the output port 16 difficult 1f not for the
pivotability of the cartridge 17, as shown.

Though the 1illustrated embodiment shows both a power
connection mnput port 30 and a power connection output port
16, the present mvention can use either means for power
input or for power output. Further, the portable power
charger 10 can use a power connection port that utilize a
two-way charging interface, such as described 1n co-pending,
U.S. application Ser. No. 13/682,985, incorporated herein by
reference, so that the port can act as both a power input and
a power output, depending on what 1s connected to the port.

Referring to FIG. 31, an alternate design for a power
connection interface 1s illustrated. As shown, the power
connection mterface 16 may be located within an adjustable
cartridge 17 capable of transforming from a female connec-
tion port, as shown 1 FIG. 31A, to a male connection
interface, as shown i FI1G. 31C, by first sliding the cartridge
17 out along arrow (a), then pivoting the cartridge 17 along
arrow (b) to expose a male interface, and then sliding the
cartridge 17 along arrow (c). In such a design, a storage
cavity 1s formed in the charger housing 12 for receiving the
male interface when the cartridge 17 1s positioned as shown
in FIG. 31A. The adjustable cartridge 17 allows the con-
nection mterface 16 to be used as a female or male, input or
output interface. In an alternate embodiment, the adjustable
cartridge 17 can include only a male connection interface
that can be stored when not 1n use as shown 1n FIG. 31A, and
positioned for use, as needed, as shown 1n FIGS. 31B and
31C.

A portable power charger 10 in accordance with an
alternate embodiment of the present invention 1s shown 1n
FIGS. 26-28. Referring to FIG. 26, the portable power
charger 10 may include one or more built-in power output
connector cables 28 provided with the charger housing 12
for connecting the portable power charger 10 with electronic
devices. The connector cable 28 1s preferably stored within
a respective cavity 29 formed in the charger housing 12
when not in use, and removed from the cavity 29 for use.
The power output connector cable 28 1s operatively con-
nected with the internal battery 14 for providing a charge to
a respective electronic device 200 connected to the power
charger 10 via the connector cable 28. As illustrated, the
connector cable 28 comprises a cord portion 38 and a head
portion 48 having a connection interface 58 designed for
engagement with an electronic device or an adapter unit.

The cavity 29 for the connector cable 28 is preferably
designed to have a complementary shape to the connector
cable 28 so that the cable 28 can be stored within the general
volume and footprint of the charger housing 12 when not in
use. Referring to FIGS. 26 and 28, the charger housing 12
includes a flexible cover 13 (e.g., a leather or polyurethane
cover) on 1ts surface. The flexible cover 13 can be peeled or
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rolled back at one end to expose the output connector cable
28. When the cover 13 1s laid flat, it covers and hides the
connector cable 28. The charger housing 12 also houses
hold-down pads 19, which may be magnets or hook-and-
loop pads, or the like. The hold-down pads 19 hold the
flexible cover 13 1n place for protection and aesthetics when
it 15 not peeled or rolled back to expose the connector cable
interface 28. Corresponding hold-down pads 31, which may
be magnets or hook-and-loop pads, or the like, on the
underside of the flexible cover 13 align with the hold-down
pads 19 to hold the flexible cover 13 1n place. In this regard,
the existence of the connector cable interface 28 does not
interfere with use of the portable power charger 10, and
turther does not detract from the size and appearance of the
charger 10.

When the power output connector cable 28 1s needed for
use, 1t can be disengaged from 1ts cavity 29 and extended
away from the charger housing 12 so that the head portion
48 and interface 58 can engage an appropriate electronic
device or adapter unit. The interface 58 can utilize any
known connection interface without departing from the
principles and spirit of the present invention. The cord
portion 38 can be disengaged from the cavity 29 to tlex the
connector cable interface 28 outwardly from the charger
housing 12. Finger spaces (not shown) can be provided to
assist the user to get a grip on the connector cable interface
28. Alternatively, the power output connector cable interface
28 can be retracted within the charger housing 12 to respec-
tive non-use positions, for example, using a spring-biased
retraction mechanism as 1s generally known in the art.

Referring to FIG. 27, an exemplary charging indicator 34,
usable 1n all the embodiments of the present invention, may
be provided to indicate that an electronic device 200 is being
wirelessly charged from the portable power charger 10. As
illustrated, the charging indicator 34 1s an LED light. The
charging indicator 34 may glow in different colors according
to power flow—e.g., red when charging the battery 14 via
the input connection port interface 30; green when charging
an electronic device from the battery 14 via the connection
cable interface 28 or the power connection port interface 16;
blue when charging a mobile device from the battery 14 via
the wireless transmitter 26.

As noted, a wireless recerver 36 can also be provided 1n
the charger 10. In operation, placing the charger 10 on a
wireless transmission device, such as a wireless charging
mat, so that the receiver 36 aligns with a transmitter in the
wireless transmission device will recharge the mternal bat-
tery 14 via a wireless connection. A recerver 36 generally
comprises a magnetic mduction coil operatively connected
to the internal battery 14, as generally 1llustrated in FIG. 6.
Though schematically illustrated as side-by-side in FIG. 6,
this representation of the transmitter 26 and receiver 36 1s
merely provided for illustration purposes and 1n practice, the
transmitter 26 1s generally 1n line with the receiver 36 so that
the transmission area 27 and the reception area for the
charger 10 are generally centered within the charger housing
12.

Operation of the portable power charger 10 to transmit a
charge to an electronic device 200 via direct connection
means or via wireless transmission means may be controlled
by a power imterface 18, such as an on/off button, as shown
in FIGS. 4 and 27.

The wireless charging capabilities of the portable power
charger 10 1n accordance with the present invention are
beneficial 1n that they improve upon the convenience pro-
vided by wireless charging technology. For example, a
portable electronic device 200 can be recharged on-the-go
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even when the proper charging connector or cable 1s not
available. Indeed, the compact and portable design of the
portable power charger 10 can permit charging of an elec-
tronic device 200 1n the user’s pocket or purse simply by
attaching the portable power charger 10 to the electronic 5
device 200 or an electronic device case 300 for said device
200, and ensuring that the electronic device 200 1s properly
aligned with and proximate to the portable power charger
10. Additionally, once the portable power charger 10 1s
charged, a portable electronic device 200 can be recharged 10
without needing to be near an external power source, such
as a wall socket, a car charger socket, an airplane charger
socket, or a computer, which may not be readily available.

The portable power charger 10 of the present mvention
also permits recharging of multiple electronic devices via 15
direct connection and wireless power transmission at the
same time, as shown, for example, 1n FIG. 29 and described
in further detail below. In addition, 1n various embodiments
the portable power charger 10 can be used to recharge
multiple electronic devices via direct connection and/or 20
wireless power transmission at the same time as disclosed
inn U.S. Pat. No. 9,318,913, incorporated herein by refer-
ence. Further, in various embodiments including both a
wireless transmitter 26 and a wireless receiver 36, the
portable power charger 10 can transmit a charge while 1t 1s 25
being recharged on a wireless charging mat, for example, as
disclosed in U.S. Pat. No. 9,318,915.

In preferred embodiments of the present invention, the
portable power charger 10 can be automatically turned on
when an electronic device 200 1s connected to the portable 30
power charger 10 via a power connector cable interface 28
or a power connection port interface 16 or wirelessly.
Further, the power charger 10 can use a power-ofl logic that
automatically turns the charger 10 ofl after a pre-designated
time period, provided certain criteria have been met. Such a 35
protocol 1s described in co-pending U.S. application Ser. No.
13/682,985, with 1s 1incorporated herein by reference,
whereby the portable power charger 10 will automatically
turn ofl after a predefined time delay after 1t 1s determined
that the internal battery of all electronic devices connected 40
to the portable power charger 10 are fully charged. Addi-
tionally, a manual power interface 18, such as the on/ofl
button shown 1n FIGS. 4 and 27, can be provided to turn the
power charger 10 on and off as desired.

Referring to FIG. 4, the charger housing 12 includes a 45
power capacity mndicator means 20 that indicates the remain-
ing capacity of the internal battery 14 in the charger umt 10.

In an embodiment of the present invention, as illustrated 1n
FIG. 4, the power indicator means 20 comprises a series of
lights, which can include more or fewer lights without 50
departing from the principles and spirit of the present
invention, that light up to indicate the power level of the
internal battery 14. In operation, a processing unit disposed
within the charger 10 communicates with the internal battery
14 to determine how much capacity i1s remaining in the 55
battery 14. Upon determining the capacity level, the pro-
cessing unit communicates with the power capacity indica-
tor means 20 to provide the user with the appropriate signal
for showing how much capacity 1s remaining 1n the internal
rechargeable battery 14. For example, when the battery 14 1s 60
at full capacity, all the lights 1n a series of lights will be it
up, or alternatively, a specific light associated with the “tull”
designation (F) will be lit up. As the battery power
decreases, the lights correspondingly decrease by one, or
alternatively, will switch as appropriate as the power 1s used. 65
I1 there 1s no capacity left in the internal battery unit 14, none
of the lights will be lit up, or alternatively, an “empty”
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indicator (E) may be lit up. For example, 1n an embodiment
of the present invention, illustrated in FIG. 4, the power
indicator means 20 comprises a series ol four lights. When
the internal battery 14 1s at 76%-100% charge, all four of the
lights will be Iit up; when the battery 1s at 51% to 75%
charge, three of the four lights will be lit up; when the

battery 1s at 26% to 50% charge, two of the four lights will
be it up; and when the battery 1s >0% to 25% charge, one
of the four lights will be 1it up. The 1ndicators may further
be colored coordinated so that, for example, a green light
corresponds to full battery capacity, a yellow light corre-
sponds to half battery capacity, and a red light corresponds
to an empty battery 14. Alternatively, a single light, can
change color to indicate the power level. For example, when
the charge 1s high, the light can be green; when the charge
1s medium, the light can be yellow, and when the charge 1s
low or exhausted, the light can be red. Still further, the
power capacity indicator means 20 can comprise a digital
interface that provides a battery capacity level for the
internal rechargeable battery 14, or any other known means
of providing battery level information.

In operation, a portable power charger 10 in accordance
with the present imvention can be used i1n a variety of
manners for recharging the power charger 10 1tself, as well
as for recharging portable electronic devices 200. As a result
of the compact size of the portable power charger 10 and the
capacity of the built-in power bank, the portable power
charger 10 can be used on-the-go to recharge a variety of
clectronic devices, including but not limited to smart
phones, mobile phones, data tablets, music players, cameras,
camcorders, gaming units, e-books, Bluetooth® headsets
and earpieces, GPS devices, and the like, either individually
or simultaneously 1n various combinations.

In preferred embodiments, the rechargeable battery 14 1s
preferably a Lithium-Ion battery that can be recharged by
connecting the portable power charger 10 to an external
power source, such as a computer, a wall socket, a car or an
airplane power supply, or to a wireless power transmission
device, such as a wireless charging mat. The rechargeable
battery 14 1s disposed within the charger housing 12 and 1s
operatively connected with any and all input and output
connector cable interfaces, input and output connector port
interfaces, and any and all wireless receivers and wireless
transmitters for receiving a charge from an external power
source and transmitting a charge to one or more electronic
devices connected to the portable power charger 10, either
wirelessly or through power output means.

Referring to FIG. 8B, an electronic device 200, such as a
smart phone, 1s wirelessly charged from the portable power
charger 10 by connecting and aligning the electronic device
200 to and with the charger 10 using the respective magnetic
arrangements 22 and 122 provided thereon so that a charge
1s transmitted from the transmitter 26 of the power charger
10 to a wireless recerver of the phone 200. As so connected,
the transmitter 26 1s aligned with the receiver of the phone
200 so as to facilitate and maximize wireless charging with
little eflort.

Referring to FIG. 29, the portable power charger 10 1n
accordance with the present invention can be used to
recharge multiple electronic devices simultaneously. For
example, an electronic device 200q 1s attached to the por-
table charger 10 using the attachment system described
herein, and can be recharged via wireless connection with
the portable power charger 10, while another electronic
device 20056 1s recharged via direct connection with the
power charger 10 through a separate connector cable 62, as
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shown 1n FIG. 29, or a built-in power output connector cable
interface 28, as shown in FIG. 26.

Referring to FIG. 30, the portable charger 10 1n accor-
dance with the present invention can be used to recharge an
clectronic device 200 via a direct connection between the
clectronic device 200 and the power output connection port
16 of the portable charger 10 using a separate connector
cable 62. Thus, for example, the portable charger 10 of the
present invention, while optimally designed for wireless
connection and transmission, can also be used to recharge
clectronic devices that may not have the appropriate wireless
transmission/reception components.

The charger housing 12 encloses various electrical com-
ponents (such as mtegrated circuit chups and other circuitry)
to provide computing operations for the device. The inte-
grated circuitry and other components may comprise a

power supply (e.g., the iternal rechargeable battery), a
microprocessor and controller (e.g., a CPU), memory (e.g.,
ROM, RAM, flash), a circuit board, a hard drive, and/or
various input/output (I/O) support circuitry. The electrical
components may also include components for sending and
receiving data and media (e.g., antenna, receiver, transmit-
ter, transceiver, etc.), in addition to wireless transmission of
power.

The foregoing description of embodiments of the present
invention has been presented for the purpose of illustration
and description. It 1s not intended to be exhaustive or to limait
the invention to the form disclosed. Obvious modifications
and variations are possible 1n light of the above disclosure.
The embodiments described were chosen to best 1llustrate
the principles of the invention and practical applications
thereot to enable one of ordinary skill 1n the art to utilize the
invention 1 various embodiments and with various modi-
fications as suited to the particular use contemplated.

What 1s claimed 1s:

1. A wireless charging kit for connecting and aligning an
clectronic device having a rechargeable internal battery and
a wireless receiver defining a wireless reception area to a
power source for wireless charging of the internal battery of
said electronic device, said kit comprising;

a portable power charger comprising:

a charger housing internally storing a rechargeable
battery;

a wireless transmitter disposed within the charger hous-
ing and operatively connected to the rechargeable
battery capable of wirelessly transmitting power to
an electronic device, said wireless transmitter defin-
ing a wireless transmission area; and

at least one magnet positioned on or near an outer
surface of the charger housing at a predetermined
location relative to the wireless transmission area;
and

an attachment chip adapted for attachment to the elec-

tronic device, said attachment chip including a number
of magnets complementing the number of magnets on
the charger housing, whereas when the attachment chip
1s attached to the electronic device, the magnets are
positioned at respective locations relative to the wire-
less reception area for said electronic device such that
when the electronic device 1s connected to the portable
charger via interaction of the respective magnets, the
wireless receiver of the electronic device i1s aligned
with the transmitter of the portable charger for wireless
exchange of a power from the transmitter to the
recelver, and
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wherein said portable charger maintains physical and

wireless connection with the electronic device during

collective transport of the portable charger and the
electronic device.

2. The wireless charging kit according to claim 1, wherein
the at least one magnet on the charger housing comprises a
plurality of magnets geometrically arranged on or near the
outer surface of the charger housing 1n spaced apart rela-
tionship to one another; and

wherein the attachment chip includes a complementary

number of magnets arranged in the same geometrical

arrangement and space apart relationship as for the
plurality of magnets on the portable charger.

3. The wireless charging kit according to claim 2, wherein
the geometrical arrangement of magnets on the portable
charger defines a central space generally aligned with the
wireless transmission area so that the magnets do not
interfere with transmission from the wireless transmitter.

4. The wireless charging kit according to claim 2, wherein
the plurality of magnets comprises four magnets generally
arranged to define a square.

5. The wireless charging kit according to claim 1, wherein
the attachment chip comprises a generally flat disc having an
attachment surface adapted for attachment to a surface of the
clectronic device.

6. The wireless charging kit according to claim 5, wherein
the attachment chip has an adhesive matenal on the attach-
ment surface for attaching the chip to the electronic device.

7. The wireless charging kit according to claim 5, wherein
the disc defines an opening with the number of magnets
spaced therearound, said opening generally being aligned
with the wireless reception area associated with the wireless
receiver ol the electronic device when the attachment chip i
attached to said electronic device so that the magnets on the
attachment chip do not interfere with reception of wireless
signals by the wireless receiver.

8. The wireless charging kit according to claim 7, wherein
the disc 1s shaped as a square with a circular opening.

9. The wireless charging kit according to claim 7, wherein
the disc 1s shaped as a circle with a circular opening.

10. The wireless charging kit according to claim 7,
wherein the disc 1s shaped as a trniangle with a circular
opening.

11. The wireless charging kit according to claim 1,
wherein the attachment chip 1s adapted for mounting within
a case designed to be fitted onto the electronic device, the
magnets of the attachment chip being positioned relative to
the wireless reception area of the electronic device 1n a
predetermined location so that when the electronic device 1s
connected to the portable charger via interaction of the
respective magnets, the wireless recerver of the electronic
device 1s aligned with the transmitter of the portable charger
for wireless exchange of a power from the transmitter to the
receiver.

12. A wireless charging kit for connecting and aligning
clectronic devices for wireless transmission of battery
power, including during collective transport of said elec-
tronic devices, said kit comprising:

a portable power charger comprising:

a charger housing internally storing a rechargeable
battery;

a wireless transmitter disposed within the charger hous-
ing and operatively connected to the rechargeable
battery capable of wirelessly transmitting a power to
an electronic device, said wireless transmitter defin-
ing a wireless transmission area; and
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at least one magnet positioned on or near an outer
surface of the charger housing at a predetermined
location relative to the wireless transmission area;
and

an electronic device comprising:
an electronic device housing internally storing a

rechargeable battery;

a wireless receiver disposed within the electronic
device housing and operatively connected to the
rechargeable battery capable of receiving the power
and directing it to the rechargeable battery, said
wireless receiver defining a wireless reception area;
and

a number ol magnets complementing the number of
magnets on the charger housing, said magnets being
positioned on or near an outer surface of the elec-
tronic device at a predetermined location relative to
the wireless reception area,

whereas when the electronic device 1s connected to the
portable charger via interaction of the respective mag-
nets, the wireless receiver of the electronic device 1s
aligned with the transmitter of the portable charger for
wireless exchange of the power from the transmitter to
the recerver and said portable charger maintains mag-
netic and wireless connection with the electronic device
during collective transport of the portable charger and
the electronic device.

13. The wireless charging kit according to claim 12,
wherein the at least one magnet on the charger housing
comprises a plurality of magnets geometrically arranged on
or near the outer surface of the charger housing in spaced
apart relationship to one another; and

wherein the electronic device includes a complementary
number of magnets arranged in the same geometrical
arrangement and space apart relationship as for the
plurality of magnets on the portable charger.

14. A portable power charger for recharging an electronic
device having a rechargeable internal battery and a wireless
receiver, including during collective transport of the portable
power charger and said electronic device, said portable
power charger unit comprising:

a charger housing internally storing a rechargeable bat-

tery;

a wireless transmitter operatively connected to the
rechargeable battery capable of wireless transmitting a
power to an electronic device attached thereto, said
wireless transmitter defining a wireless transmission
area; and

a magnet positioned on or near an outer surface of the
charger housing at a predetermined location relative to
the wireless transmission area and being adapted for
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interaction with an electronic device having at least one
of a magnet and a metallic piece so positioned on the
clectronic device such that when said electronic device
1s attached to the portable charger via the magnet 1n the
portable charger and the magnet or metallic piece in the
electronic device, the wireless receiver 1n said elec-
tronic device 1s aligned with the wireless transmitter 1n
the portable charger, and

wherein said portable charger maintains magnetic and

wireless connection with the electronic device during
collective transport of the portable charge and the
clectronic device.

15. The portable power charger according to claim 14,
wherein the magnet on the charger housing comprises a
plurality of magnets geometrically arranged on or near the
outer surface of the charger housing in spaced apart rela-
tionship to one another.

16. The portable power charger according to claim 135,
wherein the geometrical arrangement of magnets on the
portable charger defines a central space generally aligned
with the wireless transmission area so that the magnets do
not intertere with transmission from the wireless transmutter.

17. The portable power charger according to claim 15,
wherein the plurality of magnets comprises four magnets
generally arranged to define a square.

18. The portable power charger according to claim 185,
wherein the plurality of magnets comprises three magnets
generally arranged to define a triangle.

19. The portable power charger according to claim 14,
turther comprising at least one power connection interface
operatively connected to the rechargeable battery capable of
operating as at least one of a power 1nput and a power
output, wherein when said at least one power connection
interface acts as a power input, an electrical charge current
1s provided from an external power source to the portable
power charger for recharging the rechargeable battery when
the portable power charger 1s connected to said external
power source via said at least one power connection inter-
face, and wherein when the said at least one power connec-
tion interface acts as a power output, a charge 1s provided
from the rechargeable battery of the portable power charger
to an electronic device to recharge the rechargeable battery
of said electronic device when said electronic device 1is
connected to the portable power charger via said at least one
power connection interface.

20. The portable power charger according to claim 19,
wherein said at least one power connection interface com-
prises at least one of a power connection port and a power
connection cable operatively connected to the rechargeable
battery.
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